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mi START J0B="Job naae (i?a?«) "<CR> 
mi ENTER LANGUAGE =HP0M (CR> 
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[0100] 
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co B & x. 5 r t (i -C # ft ^ o S^I^7 R P7 7^/^ttfflt5 7 p y y F^a y?:, :/ y 
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METHOD AND DEVICE FOR IMPROVING IMAGE QUALfTY WHEN 
PRINTING ON A MEDIUM AND RELATED MEDIA PROFILE 

Th© present Invention relates to printing devices, and particularly although 
S not ewiusrVeJy to a method and apparatus for knpmvtng image quality when 
printing on media. 

Inkjet printing rnechantems may be used In a variety of different printing 
devices, -such as plotters, facsimile machines or InkJet printers. Such printing 
10 devices print Images using a colorant referred to gennraJy herein as "Ink". These 
Inkjet printing mechonfems use Inkjet cartridges, often called "pens," to shoot 
dropsef ink onto a page wsheef^ print media. Some Inkjet print mechanisms 
canyanmkcartrkjgewiihane 

Other Inkjet print rnechantems, known as "otTaxte" systems, propel only a small 
is ink supply with the pnntnearf carria^ across tne p 

supp* to a stationary reserve*, which is located "ofPaxfe" from the path of 

prirthead travel. Typta%,afie^co*iuft^ 

from the off-axis main reserve* to the p^ead cartridge. Inmuit^xJtor 

cartridges, several printheads and reservoirs are combined into a single unit, with 
20 each reservoirfpnnthead combination for a given cotor also being referred to 

hereto as a •pen*. 

Each pen has a prtfUhead that includes very small nozzles through which the 
ink drops are fired. Ttepatfoitork* ejects 

may take on a variety of different forms known to those skilled ri the art, such as 

25 thc^ using piezo^tectrfcw 

earner thermal tok ejection mechanisms are shown in US. patent Nos. 6,278,584 
and 4,683,481, both assigned to the present assignee. Hewlett-Packard 
Cwnpany. to a thermal system, a barrier layer containing ink channels and 
vaporisation chambers is located between a nozzle orifice plate and a substrate 

3 o layer. This substrate layer typically contains linear arrays of heater elements, 
such as resistors, which are energised to heat Ink within toe vaporisation 
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chambers. Upon heating, an ink droplet te ejected from a nozzle associated wflh 
the energised resistor. 

To print an image, the printhead is scanned back and forth across a 
printouts above Vie sheet, with the pen shooting drops of ink as it moves. By 
5 selectively energising the resistors as (he printhead moves across the sheet the 
ink expefled in a pattern on the print media to form a desired image (e.g., 
picture, chart or text). The nozzles are typically arranged in one or more finear 
arrays. If more than one, the two Dnear arrays are located skle-by-sxle on the 
printhead, parafleJ to one another, and substantially perpendicular to the scanning 

10 direction. Thus, the length of the nozzle arrays defines a print swaih or band. 

That te, 3 afi the nozzles of one array were continually fired as the printhead made 
one complete traverse through the prihtzone, a band or swath of ink would appear 
on the sheet Tho hotght of this band is known as the 'swaih heighr of Sie pen, 
the maximum pattern of ink which can be laid down in a single pass. 

15 To achieve the maximum output quality on a particular medium some know 

techrsque are employed. Some components or parameters of a printer are used 
to derido when a drop of a particular ink has to be placed in a specific position on 
the media. Print modes, print masks, color maps, halftoning eta are vital 
components of a printer to improve Image quality of the output and for each media 

20 each or most of such components is accurately tuned. 

TradittonaSy, such set of components or parameters is stored within the 
printer as part of the finrovare furthemxire. the media date fe split in the fimiware 
Into different modules (ag print modes in writing system modules color maps In 
PostScript © Interpreter, etc). This means mat in case a new medium is going be 

25 supported by the printer, tho manufacturer of the printer te required (i) to release a 
new version of the firmware, to add afl the parameters for the new media - a very 
time consuming (and costly) activity due to the fact that the different parameters 
are spread afl over the code; or (if) to just select from the embedded print modes 
of the printer the one that fit best (no toning is possfole without changing (he 

30 firmware), but afl the other media dependent parameters could not be changed. 

In case of new media it Is also possible that an external RIP (Raster Image 
Processor), has already defined printrnedes specifically designed for such new 
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medium and that can be temporarily added to the printer. Clearly, this will help just 
users for the printer having trite particular external RIP, not the users of the printer 
wSh. no RIP or having different RPs not handling such a new medium. 

The present frrverrften &aek to pi^e and Unproved system and method for 
s improving image quae* when printing on any media. 

Acoordhg to one aspect of the present application it te provided a method to 
improve image qua«y (n a printing device, hevbg a pfuraflty of firmware 
components and processing means, comprising the steps oft storing In a memory 
means of the printing device at least a first medium definition corresponding to a 
10 fist mecfium, h a format which ooSects printing parameters and associated values 
about saftf *rst merfiurrr, and using saW associated values contained in said 
medium Definition corresponding to said first media when printing onto said first 
media. 

The fact that art the data relative to the media dependent parameters has 
XS been structured in a unique profile, easiy ktenCfeWe, dramatical* reduce the 
amcurt of efforts necessary to deffro 

Preferably, the step of using the associated values, comprises the steps of, 
at request of a firmware component, when executed by the processing means, of 
said pturaSty of firmware components, parsing said data and returning the parsed 
20 data to the requesting firmware comporient 

The presence of a new component in the printer, capable of extracting from 
\h& profile the data relevant for each of the firmware components, allows to make 
Tinriware-lndependent" the media deflation- Then It avoids the need (and costs) 
of issuing and distributing to Interested end-users new versions of the entire 
25 firmware to introduce the new media definitions m the printers already in the 
market 

More preferably, tha rrrediijm defrrution contains data regarding mechanics 
cha/acteristics associated to said first medium and data regarding how ink is 
placed on said first medium. This means that most of. or all, the parameters, once 
30 stored into different components of the firmware, now can stay together also 
reducing the required efforts of engineers who can independently develop and 
debug either the media definitions or the firmware. 
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Typically, said data regard one or more of the items of the following lists: 
print mode, print mask. Ink density, color map. dry time, printing resolution. 

Preferably, the displaying means display a media identifier, comprised in 
said media profile, unJvocaBy identifying said downloaded media profile. This 
5 further Improve the usabSty of the appropriate media definition by the end-user for 
new media 

According to a second aspect of the present invention, there la provided a 
record carrier containing a first media profile, for using in a printing device, said 
first media profile being adapted tor a first printing medium and containing values 

io associated to a plurality of parameters characterising how said printing device 
prints on said first medium. 

This means that any new media definitions can be easily and cheaply 
distributed, e-g.. via diskette or CO-ROW or via toe internet, as soon as they gat 
available, eg. as It happens with the printer dnVera. 

15 Preferably, a ts downtaadabte by a user of the printing device into said 

printing device. By simplifying the Installation process of the media definition, it is 
avoided to ask for (he (cosfiy) intervention of support engineers, as if would be 
required to re-instafl the entire firmware of the printer. 

More preferably, said phiraity of parameters contains data on how Ink drops 

20 are placed onto said first medium. Typicafly the profile contains values for a 
plurality of parameters unrelated to Iho physical characteristic of saW medium. 

ro a preferred embodiment said list of parameters comprise one or more of 
the following list of parameters: print mode, print mask, color map, Ink limiting 
threshold, dry time, resolution. 

25 Preferably, the value for the said color map parameter identifies an 

■independent color profile corriairing a ootar map for said media profile. This allows 
to use for flie media definition color maps conventionally generated, thus reducing 
the effort for designs^ a media profile and at the same time allowing other 
components of the printer and/or an attached computer to reuse the color map as 

30 Ittestored. 

According to a third aspect of the present invention, there is provided a 
printing device comprising a displaying means, processing means, a record carrier 
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containing a first media profite for printing on a first medium, firmware components 
for managing the printing process when executed by the processing means, 
passing means, resportthre to said firmware components when executed by said 
processing mean3, for passing data from said profile to said firmware components 
5 when pmtixj on said fust media. 

Fc* a be&ff understand*^ of ^ 
be carried into e ff ect there wf) now be described by way of exam pre only, specific 
embodiments, methods and processes according to the present invention with 
reference to the accompanying drawings in which: 
10 Figure 1 is a perspective view of one form of an InkJet printing mechanism, 

here an infcjet printer, incfudfag features in accordance to the present Invention. 

Figure 2 b a btoc diagram of overafl system for improving Image quality in 
accordance to the present invention. 

Figure 3 is a tree diagram of a media profile. 
IS r^re4bascternatfcsinjc^ 

Figure 5 is a schemafic structure of the media piofite of Fig. 4, aikl of related 
conventional color maps. 

Figure 6 is a flow chart of a method to generate thernediaprofiteof rgure4, 
in accordance to one embodiment of the present Invention 
20 There wfO now be described by 

by the swentors for carrying out the invention. In the fotowing description 
riurnerous specific details ere set forth in order to provide a thorough 
understanding of the present invention, tt wffl be apparent to one skSed in the art. 
that the present tovenflon may be practiced without imitation to these specific 
25 detais. In other Instances, wefl known methods and structures have not been 
described r> detail so as not to unnecessarily otecure the present hventtaa 

Figure f frustrates a first ernbodirnent of an inkjet printing mechanism, here 
sftown as an targe format Inkjet printer 20, constructed in accordance with the 
present invention, which may be used for printing conventional engineering and 
3 o architectural drawings, as weS as high quality poster-sized images, and the like. In 
an Industrial, office, home or other environment, a variety of inkjet printing 
mechanisms are ccwmerriairy avaiabfe. For instance, some of the printing 
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mechanisms that may embody the present Invention include desk top printers, 
portable printing units, copters, video printers, alWrvooe devices, and facsimile 
machines, to name a few. For convenience the concepts of the present Invention 
are ilfustraied in fhe environment of an Inkjet printer 20. 
5 Write ft te apparent that the printer components may vary from model to 
model, the typical large format Inkjet printer 20 includes a chassis 22 surrounded 
by a housing or casing enclosure 24, typically of a plastic material, together 
taming a print assembly portion 28 of the printer 20. Vv^le it Is apparent that the 
print assembly portion 26 may be supported by a desk ortabletop. ft Is preferred 

io to support the print assembly portion 20 with a pair of leg assembles 28. The 
printer 20 also has a printer corfrofier, illustrated sdiematfcally as a 
rnraoprocessor 30, that receives instructions from a host device, typically a 
computer, such as a personal computer or a computer aided drafting (CAD) 
computer system (not shown) and a memory 47. The memory 116 may comprise 

is any one of or a combination of a number of memory devices. Including both 
volatile and nonvotetae memory components. VoJaffle components are those that 
do not retain data vatues upon loss of power. Conversely, norrvolatite components 
retain data upon a toss of power. These volatile and nonvolatile components may 
include, for example, random access memory (RAM), read-only memory (ROM), 

20 hard disk, drives, floppy disk drives, compact disk drives, tape drives, and other 
memory cornponents. The printer controBef 30 may also operate in response to 
user inputs provided through a key pad end status display portion 32. located on 
the exterior of fte casing 24. Amorttor coupled to the oamputer host may also be 
used to display visual information to an operator, such as the printer status or a 

25 particular program betog run on the host computer. Personal and drafting 
computers, their input devices, such as a keyboard and/or a mouse device, and 
monitors are aH well known to (hose staffed In the art 

A conventional print media handling system (not shown) may be used to 
advance a continuous sheet of print media 34 from a rofl through a prtntzone 35. 

30 The print media may be any type of suitabte sheet material, such as paper, poster 
board, fabric, transparencies, mytar, and the like, but for cortvertence, the 
illustrated embodiment Is described using paper as the print medium. A carriage 



( 34 ) 



JP 2004-507394 A 2004. 3/11 



-7- 

guide rod 38 is mounted to the chassis 22 to define a scanning axte 38, with the 
guide rod 36 siideably supporting en Inkjet carriage 40 for travel back and forth, 
reciprocal, across the prtrrtzone 35. A conventional carriage drive motor (not 
shown) may be used to propel the carriage 40 in response to a control signal 
5 received from fho eor*otter3a To provide carriage positional feedback 
bkxTiw^toa)rrirofter33. a (ttrrveriOonai meteBte encoder strip (not shown) may 
be extended ator^ the terigfc of to 42 , 
A conventional optical encoder reader may be mounted on the back surface of 
printhead carriage 40 to read positional ^formation provided by the encoder strip, 

10 for example, as described in US. Patent No. 5276,070, also assigned to 
Hewtett-Packard Oxnparry r the assignee of the present invention. The manner of 
providing posJBonai feedback information via the encoder strip reader, may also 
be accomplished In a variety of ways known to those skilled to the art Upon 
completion of printing an image, the carriage 40 may be used to drag a cutting 

15 mechanism across the final trailing portion of the media to sever the image from 
the remainder of the roB 34. Statable cutter mechanisms are cornmerciaJly 
available to DesignJet® 650Cand 750C color printers. Of course, sheet severing 
may be accomplished r> a variety of other ways known to those skated in the art. 
Moreover, the fflustrated Inkjet printing mechanism may also be used for printing 

20 images on rjre-cutsheefs. rather thanonm«riasupptk^inaroll34. 

to the printzone 35, the media sheet receives Ink from en InkJet print 
cartridge, such as a black Ink cartridge 60 and three rnonocnrome color ink print 
cartridges 52. 54 and 55. The black ink cartridge 50 is illustrated hereto as 
containing a pigment-based ink. For (he purposes of ilustration, rotor rartridaes 

25 52, 54 and 56 are described as each containing a dye-based tok of the colore 
yettow. magenta and cyan, respectively, although it is apparent that the coJor 
cartridges 52-56 may also conlato pigment-based inks in some implementations, 
tt Is apparent that other types of inks may also be used in the cartridges 50-55. 
such as r>araffflvbased inks, as wefl as hybrid or composite inks having both dye 

30 and pigment characteristics. The iBustrated printer 20 uses an "off-axis" ink 
delivery system, having main stationary reservoirs (not shown) for each Ink (black, 
cyan, magenta, yellow) located in an ink supply region 58. In this off-axis system, 
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me cartridges 50-56 may be replenished by ink convoyed trough a conventional 
flexible tubing system (not shown) from the stationary main reservoirs, so only a 
small Ink supply rs propelled by carnage 40 across the prfntzone 35 which b 
located taxis' from the oath As used herein, the term "pen" 

S or "cartridge* may ateo refer to replaceable printhead cartridges where each pen 
has a reservoir toat cantos the entire ink supply as the printhead reciprocates over 
the prtntzone. 

The frustrated cartridges 50. 52, 54 and 56 have prtntheads 60, 62, 64 and 
66, respecfivery, which selectively eject ink to from an image on a sheet of media 
10 34intr»n«*rtzjone35. The^ 

Instance about 20 to 25 rnJTCrnetres (about one Inch) wide or wider, afthough the 
printhead maintenance concepts otesoibed hereto may also be applied to smaller 
tokfc* prtntheads. 

The prtotheeda 60, 62, 64 and 66 each have an orifice plate with a pturafity 

is of nazztes formed therethrough in a manner well known to those skSed In the art 
The nozzles of each prtrrthead 60-66 are typtcsUy formed th at least one, but 
typfcaHy two freer arrays along the orifice plate. The illustrated prtntheads 6066 
are therms! Inkjet prtntheads, afihough other types of pnntheads may be used, 
such as piezoelectric prtntheads. The thermal prtntheads 60-66 typicaSy Include a 

20 plurality of resistors which are associated with the nozzles. Upon energizing a 
selected resistor, a bubble of gas is foirned wtiich ejects a droplet of Wc from the 
nozzle and onto a sheet of paper In the prtntzone 35 under the nozzle. The 
prtrrthead resistors are seteebvefy energized in resrxx^ to firing command control 
signals delivered from the controller 30 to the printhead carriage 40. 

25 With reference to Figure 2, a media database 200 is a novel component of 

printer firmware 230, stored in memory 47 of the printer 20. which keeps Ihe 
Wormaiton related to media types, This tntbrmatbn enables the printer 20 to 
produce output on such media types with the highest possible ajuafty. Firmware 
instruction can be executed by a processor unit (not shown) or the Bee available In 

30 the printer. 

The information related to media types are formalised in media profles. A 
media pronto 210 is a set of data required by the printing components of the 
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prlnter20 to print on a type of medium, so that it can achieve the desired output 
quality. The media database is then a coBectton of media profiles, each 
corresponding to a different media type. 

CSettta 240 are entities. tte end-users of the printer, media vendors 
s developing media to be used in connecfion with the printer. RiPs, or writing 
system engineers, which access the Wormation h the database to carry out 
several operations via a command language. 

The external Interface 260 a lows clients 240 outside the printer to access 
the database. 

10 Commands, i3» read data from a media profle 210; write data to a media 

proSte 210; copy a media psoGJe 210; of enumerate avalable media profies. are 
sent through the Interface 260 to perform the avaflable operations in the database. 
Having the abOSy to write the mode profile 210 & atows to cany out the most 
relevant tasks: e.g. save a new media profile 210/ In the printer 20 so that it is 

is ava3abtefurfteron;aratt^ 

the profile te used only when printing that document 

The data stream which includes the media profte te handed over to a parser 
250 In the printer 20. The parser 250 extracts the different Hems which make up 
the definiaon and it put the data to the media database 200, 

20 Preferably, statistics on usage of the different media profiles 210, Le. the 

associated medium, are stored in memory 47 too, for providing printing usage 
reports at end-user request 

Once that a media profile 210" Is stored into the database 200, it can be 
used by the printer 20 white performing is printing operations on the associated 

25 medwm.AlreoAiestofanyoftheftoTiwarecom 

avaiabaity of the proSe in a file 267. coneatotog a fist of afl the avaiabte profiles 
210, then ft toads the definition into a second temporary storage 255 to make it 
avaflable to the firmware components 230, like HPGL2-RTL language interpreter. 
Ftostscript interpreter, writing system module, etc. to carry on with the printing 

30 process. 

A media profite can be define by means of language commands passed to 
the media parser 250, via the interface 260. or more preferably, via an external 
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appflcaton, e.g. a computer program described In more details wflh reference to 



Figure 6, 



Turning now to Figures 3 and 4 , the media profle structure wffl now be 
described. 



S 



The media data b organised in a tree structure. Thte data structure Is based 



on a data organisation that describes how the ink drops shad be placed on the 
paper. The rest of the media data te attached to this structure. 

With reference to Figure 3, at the root, the media level, there Is an the 
information not related with the Print QuaHty. (e.gj media nama focaOsaUon. 
10 rnecharecai parameters as cutting enable or disable, etc, see Table 4 for a more 
delated ttst> 

Depending on the print quality soma media parameters can have different 
values. These parameters belong to the print quality level In this level there Is 
mosfly afi the inforrnation related to the way the ink drops are placed onto the 
is med&m. Preferably, * accordance to the best mode. tr» nurnber of print quaCfiea 
is four but it can be any. 

The lowest level is the swath format level At that level there fe information 
on how to place the dots depending on the print quality and the kind of plot to 
print 

20 Preferably two more higher levels can be added to the above media data 

structure, 

Afl the media data always depend on the ink type, then a§ the definitions for 
a specific Ink can be grouped, identifying an ink level. Different media definitions 
can be attached below an ink definition. Then, a printer typo can bo ffw new root 
2S of the whole tree structure, tt could group ctefinffions for parameters, depending 
only on the printer type. 

Turning now to Rg 4, the media data are organised in media proSes 210; 
there is one profile for any different medium, which can be used in the printer. 



30 



The media profile 210 is so structured: 

Profile Header (or logical data) 400: This is the minimum data required to 
create a media profile. Basically it contains the name of the media and the access 
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permisstons, Lb. if the profile can be read, modified, deleted by which clients 240. 
The media header te not dependent oo the type of prirterplaJfbrm. 

Profits body (or data on the physical characteristic of the medium) 420: 
These pajametere are totafly dependent on the mechanics, the pens, the ink, etc, 
5 in other words, on the specific printer platform. The profile body tries to match me 
tree stiucture of Figure 3. 

The structure with fixed fields has been chosen, so that both a downbader 
software 270 and the parser 250 can be simple. With the simple stiucture, the 
parser 250 only needs to read the 8-byte with the command code and size and 
10 then to> additional riato if rt exists. 

Each type of printer may decide the way the media parameters are 
structured, tn the preferred embodiment, a tree structure is used: the media as the 
root, a prini quality love} and a swath resolution love). 

As mentioned before the profits body contains most of, and preferably ail, 
is the parameters that are dependent on the printer platform, it means ail the 
informafion needed lor the printer to be able to print on a gtven media; print 
modes, coior data, ink data, mechanical information, etc 

According to the preferred embodiment, the media profile 210 comprises the 
rolkwring elements: the header 400. one or more tag counts 410 (shown only 21 
20 one or more tag tobies 430 (shown only 2) and me tag data 440, h toe order as 
shown in Rgure4. asa stogie file. 

Each tag tabte 430 contains tags 412 identifying tne parameters associated 
to one tevei as of free in Figure 3. and the associated tagged data 400 contains 
the value lor the respective parameter. As it win be described in greater detail ri 
35 the following, each parameter (or tag 412) can accept values accordfog to a 
corresponding data structure. This data structure is called lag type 41S and in 
other words ft kfengjes how the data has been encoded In that parameter. 

Table 1 below contains a fist of possible values which can be stored in the 
profite header where: uintSNumber represents a generic unsigned 1 byte/8 bit 
30 quantity, ulntieNumber represents a generic unsigned 2 byte/16 bit quantity. 
ulnt32Number represents a generic unsigned 4 byte/32 bit quantity; ASCII string 
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represents a sequence of bytes, each containing a graphic character from ISO 



648, me last character in the string being a NULL (character "/O"). 



^BvHOfEavfaJ 




v ' Descriotton • 


Encoders*:.- 


0-3 


4 


data proflo stes 


uWSZMurnber 


4-7 


4 


Cvda redundarev dieck tCRC) 


ufnt32Numt» 


M1 


4 


Parser Vtasfcn 


See below 


12-15 


4 


Media profile signature: Itpoen* 


Saabetow 


16-19 


4 


Printer Modet 


Seebetow 


20-23 


4 


Supported Mc Sate 


See below 


2445 


12 


Oats and fime tMa pfltf9e was frsJ crastod 




38-77 


42 


Medtetd 






21 


Madia Owner (creator) 


Sea below 


8*39 


1 


Not used 




100-103 


4 




Saa below 


104-113 


10 


Accents 


Seebebw 


114-1Z7 


M i 


Not used 




Table 1 





s "Data profile size* contains the total else of the profile in bytes, encoded as 
an ulrt32Number. - 

*CRC: This CRC is appfed to aD Bw media profile and a is encoded as an 
uln132Mumber 

-Media proffe signature" contains the signature of the profile registration 
10 authority, who control if the media profile is correct and issue the proffe for 
subsequent installation in the printers. In this example, hpom stands for. Hewlett- 
Packard® Open Media 

Trtnter moder contains the name of the platform which the profSe has been 
created for. 

15 "Supported ink set* contains the Idnd of ink set which is supported by the 

profile, to. required by the media. In this embodiment only one Ink set is 
supported for media profila In case that the same media definition is suitable for 
more than one ink, two media profies vrii be needed, with different values 
contained in this fiekf. 

20 Date and time 1 contains a 12 byte vaiue representation of the time and date 

of creation of the profile, to avoid the replacement of an newer version of a profile 
with an older version. The actual values are encoded as 16 bit unsigned integers. 

•Media id* contains the name given by the creator that defines the media. It 
is the media identifier and it doesn't depend on the current language. 
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The media name is composed by a Media vendor portion (ASCII string): 
e.g.: HP ®, 3M ®, eta; and a media name portion (ASCII string): e.g.: Coated 
paper, canvas, glossy paper, etc 

"Media Owner* contains the name of owner cf a media definition which is the 
s creator of the profile who defines a« the parameters. The creator may often be the 
same media vendor (ASCII string) 

"Media device descriptor* ccnfctes Information on 1he level of testing of the 
media, e.g. media and media profile tested 

media profile tested by third partes, media tested by third parties and validated by 

io the printer manufacturer. 

-Access Rights" contains access rights, as per Table 3. for each of the 
defined access types, feted in Table Z Whatever action b done over a media 
profile, it is always checked me access rights of the users, If a user wants to 
perfomi an action oyer a media but doesn't have the right to it, then hla request is 

is not Mil and wifl got a message fike: "access not allowed*. 



^Accesa^e 


. - value r > 


Comment -•• » \ * : r . 






Anyone can use the media 


access with 
password 


OnJywHh the 'access-passwofd' it is 
possible to use the media 


Read 


free access 


Anyone can read (or consult) the 
media parameters 


access with 
password 


Only with the •accesa-password" it is 
possible to read. 


Write 


free access 


Anyone can modify and delete the 
media 


access w8h 
password 


Only with the 'access-password' it is 
possible to modify and delete 


Change 
Rights 


free access 


Anyone can change the access 
rights 


access with 
password 


Only with the 'rights password' it is 
possible to change them. 
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TABLE2 

The encoding r>f this parameter Is such that the access type with "need 
password" b set to laid with ^ree access" is set to 0: 



Bit offset 


Content 


Vafcjes 


0 


Usage 


0 


free access 






1 


need password 


1 


Read 


0 


free access 






1 


need password 


2 


Write 


0 


free access 






1 


need password 


3 


Access Rights 


0 


free access 






1 


need password 


4 


Not used 




5 


Not used 




6 


Not used 




7 


Not used 






Password 


UlnteNumber 



TABLH 3 



The tag table 430 acts as a table of contents for the tags 450 and tag 
element data 460 in the profites- The first four bytes contain a count 410 of the 

10 number of tags tn the table toetf. The tags wBhin Ut© tabte are not required to be In 
any particular order. Even a tag table, which is pat of the basic media profile 
structure, is considered as another tag type. Then a tag type structure 415 specific 
fortag table wtQ be added to specify that a fag table stroctore fottows. 

The mah reason of having a tag type for the tag table is due to the media 

is tree structure, so to aBow that there can be mom than one tag table. When 
parsing a media profHe the tag type base shows the type of structure of the 
follovrfng data and a tag table does not have to be a special case. So a» the tag 
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tabtes including the first one has a lag type. The profile lags and profile tag types 
have been registered to ensure that as the profile data is uniquely denned. Usage 
of unregistered profile fags and profile tag types wil cause an error whan passing 
the rpoSe to parser 250. The number of tags In the table encoded In Ihe fag count 
S 410asanutnt32Number. 

Tag Date Requirefnents 

In the media profile a* tag data are required to start on a 4-byte boundary 
(relative to the start of the profile header) so that a tag starting with a 32 bit value 
wi* be property aligned without tag handler in the parser 250 needing to know the 

10 contents of the tag. This means that the tow 2 bfts of the beginning offset must be 
0. The efemenl size should be for actual data and must not incUde padding at the 
end of the fag data The header 400 is the first element In the file structure 
encompassing the first 1 28 bytes. This Is immediately followed by the root fag 
fable 430, Tagged data elements 440 make up the rest of the file structures. 

is There may be any number of tags and no particular order is required for the data 
of the tags. Each teg may have any size (up to the limt Imposed by the 32 b8 
offsets), 

Tag type 415 kJentrfles the type of the structure of the data of the associated 

tag. 

20 A8 tag types have as their first four bytes (0-3) a tag signature (a 4 byte 

sequence) to Identify to profile readers what kind of data is contained within a tag 
The second four bytes (8-1 1 ) are reserved tor future expansion and are set 
to 0 in this ernbodlrnent 

Several different fags and tag types has been defined so that the tree 
25 structure of Rg 3 can be easily reproduced into a media pruffta 

In Table 4 a fist of tags (or media parameters) is disclosed. In column 1 an 
exemplary list of different tags is given. In a same row several different tags can 
be listed dMded by V. The skflted in the art fray apprecfate how ihe last tag Jsted 
to the left end of each cell of column 1, ktentiffea a leaf of the tree of Figure 3, i.e. 
30 a tag associated to data 460, thus being a lag type with a structure depending on 
the data contained therein; while the other tag typefs), if any, listed in the same 
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cefl WentifyOes) node(e) of the tree of Figure 6, i.e. tag type(s) associated to a tag 
table, flws being a "tag table' tag type. 



Tags I Description 
Medial Level 



VacP 


Vacuum power oiVoff 


AkaS 


media length measurement Enabled/Disabled 


Cuts 


Cutter supported Ertabled/Disabted 


AGS 


Al'iqnment supported Enabled/Disabled 


TurS 


Take Up Reel EnableoVDisabted 


AIDT 


All^ment Dry Times 


SRSR 


Sheet/RoB/Sheet and Rott available media form 


Aval 


AvaaaWe media length 


FpartEngL 


EngGshfmntpanetlocalGsition 


FparcGerL 


German front panel localization 


FpamSpaL 


Spanish front pane* localization 


FpartFfet 


French front pane! localization 


FparcttaL 


Italian front panel localization 


FparcPorL 


Portuguese front panel localization 


FpareKat. 


Katakana front panel locafteaSon 


UrtCEngt 


English drivers locateation 


UriCSerf. 


Ganran drivers localization 


UnJCSpaL 


Spanish drivers localization 


UniCFreL 


French drivers tacaliratton 


UnfCltaL 


Italian drivers localization 


UrtiCPorL 


Portuguese drivers localization 


UnJCXaiL 


Katakana drivers localization 


Pre* QuaDtY Economic 


PQEcPMod 


Print mode 


PQEcPreC 


Print mask 


PQBxlccP 


Ice profile 


PQEc.R30ttSPix 


Super pixel table 


PQEc: R300:lnkt 


Inkfenitsig thresholds 


PQEc R300:EDl±Dffi 


Oefautt error diffusion linearization tabid 


PQEc: R300:EDLfcMess 


Measured error d3Buston linearization table 


PQEc R300£DTh:Dlft 


Default error dgftistan thresholds table 


PQEc R30ftEDTIrMess 


Measured error diffusion thresholds table 


PQEc R600:SPix 


Super pixel table 


PQEc RSOOJnkt 




PQ£cR600:EOUOf» 


Defauit error diffusion linearization table 


PQEc RSOttEDUMess 


Measured error diffusion linearization table 


PQEc R600:EDTh:Dffl 


Default error diffusion thresholds table 


PQEc R6O0:EOTh:Mess 


Measured error diffusion thresholds table 






Print QuafityPnxluctivtty 
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PQPr.Pmod 


Print mode 


PQPrPreC 


Print mask 


POPrtocP 


Ice profit 


PQPr R300:SPix 


Super pixel table 


PQPr R300:lnkL 


InkUmiSngttireshokjs 


PQPr R30Q:EDU£H& 


Default error diffusion linearization table 


PQPr R300:EDLBtess 


Measured error dSSxston Bnearization table 


PQPr.R30tkEDTIUj» 


Default error diffusion thresholds labte 


PQPr R300£DTrt*te*s 


Measured error diBusfan *reshokte table 


PQPr R600:SPix 


Super pbed table 


PQPr.ReOftlntt. 


waimiflnp threshokte 


PQPr RBOfcEDLfcDto 


Default error Diffusion linearization table 


PQPr RSOttEDLkMess 


Measured error diffusion linearization table 


PQPr R6fXfcEDTh:Dflt 


Default error dffiuslon thresholds table 


PQPr ftecocEcrrwuiess 


Measured error diffusion thresholds table 


PtWQuBWyPhotoaraoWc 


PQPtv Pmod 


Print-mode 


PQPttPreC 


Print mask 


PQPfclccP 


Ice profile 


PQPfcR6«fcSPbc . 


Super pixel table 


POP* R6GttinfcL 


Ink Limiting Thresholds 


PQPh: RQOO-.&DUDei 


Default error diffusion linearization table • 


PQPtrR600£DUMes8 


Measured error diffusion Inearizarton table 


PQPh: R600:EDTh:Dm 


Defeat error diffusion thresholds table 


PQPh; R600:EDTh:N4ess 


Measured error diffusion thresholds table 


Print Quality 1200 


PQ12:Pmod 


Print-mode 


PQ12rPreC 


Print mask 


PQi2:lccP 


Ice profile 


PQ12:R120:SPbc 


Super pixel table 


PQ12: R120:lnkL 


Ink Bmfflog Thresholds 


PQl2:R120;aXxD» 


Defiant error dffiuslon Enearization table 


PQ1Z R12CKEDt±Mess 


Measured error diffusion linearizarton table 


PQt2:R120:EDTrr;Df* 


Default error d3Tusk>o thresholds table 


PQ12: R12Q£OTh^4ess 


Measured error diffusion thresholds table 



TA8LE4 



The data field 460 of the media proffe generally contains directly. to a given 
tag table structure, aH the information that shaO be used, by firmware components 
5 270, to tnprove the output quality of the printer 20 on a new media, such as: 

binary values enabling or disabling a particular feature of the printer, e.g. the 
vacuum, or me cutter 
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text, e.g. to Introduce localised messages displayed on the ftoni panel of the 
printer structures, e.g. for defining a print mode conventionally containing the 
number of passes, the carriage speed, toe media advance etc; 

tables, e.g. a conventional error diffusion linearization table or a conventional 
5 superpixei table (e.g. as described in US patent no. 5,485.1 80); 

masks, e.g. conventional print masks; or 

numbers, e-g. IrfcHrrt&ing threshoWs. 

However In case of color maps these have not been dtrectiv embedded into 
the media profile. The sidled in the art may appreciate that it is easier to create 
10 toe media profile without toe need of embed the associated color maps into, 
because known color profiling toots already produce ICC profiles and actor profiles 
created In this way for each media can be easily re-used by other applications of 
the printer, or of the attached computer (if any). 

In this case a conventional structure, slmflar to the one employed by to 
15 define a metfia profile, called cotor or ICC profile 500 Is ernptoyed as shown In Fig. 
5. This means that the whole media definition w8l be compose by the media 
profi© plus the associated ICC profiles. 

A conventional ICC profile contains an header 510, having structure and 
parameters similar to the medte header 400. The cotor maps is stored in the date 
20 portion 530 of the ICC profile. It is critical to ensure that the color profiles are 
associated with the right print modes. This is achieved through the textual 
tescrtption 520 included In ICC profiles. In the media profile, the data associated 
to each ICC profile tag contain the same textual description of toe associated ICC 
profile. Any two cotor proSes 500 associated with the media profite must then 
25 have different description strings- 
There w£ he raw described how a cHent 240 can define a madia profile in 
accordance to a preferred embodiment. 

When creating a media profile 210, it is relevant to separate ihe following 
tasks: 

30 define the media physical parameters: 

create the print mode parameters: this is toe information the printer writing 
system module requires to define the placement of dots; 
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create the cotor profited this is the Information which models the appearance 
of printed colors for a given print mode: 

associate the print modes with the cotor profiles: a media profile comprises a 
variable number of cotor profiles and print modes, it is necessary to associate 
5 each print mode w8h its appropriate cotor profile. 

Pefinatonofthemerfa 

Most of these parameters -such as media, manufacturer, weight- are easly 
determined far the media. Some of them may require some experimentation such 
as the parameters which control the media loading procedure (e.g. vacuum 
io power* 

So, this task fe oufte straightforward because for the most part It Involves 
fiKng in some fields of the media profite. 
Creatton of the prif^rriop^ 

The print mode is a set of data which defines the placement of dots. 

15 A»wugh thte specification does not intend to describe a conventional process for 
creating the print modes, a is worth noting that defining the print modes requires 
intensive experimentation to ensure thai the print quality is good under ail 
supported conditions; the number of print modes for a media is variable. The 
media profile supports a tree-like structure which makes ft easier to define new 

20 print modes by varying other existing ones -for exampte. a user could create a 
faster mode with tower print qua% tost inaementing the carriage speed. This task 
can become quite time consuming, because it requires multiple trial and error 
toops and assistance from automated tools is fimrted. 
Creation of cotor crofles 

35 The last step requires top using tr^previc^oefined print 

mode, measure the ootors on it and create an ICC profite using one of the profile- 
creation tools avalabto to the market This step, although relatively automatic, 
may require further tweaking of the profiles in order to produce best results. Not al 
the print modes wfl have optimal cotor profiles -in order to save time, if several 

30 print modes produce similar colors they could share the same profile. The creator 
of the media profile must associate each print mode with the most appropriate ICC 
profile. 
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ftsycjatfnq the print modes wftt the ftflM QQicf profiles, 

If the color profiles and print modes arc produced by different processes, ft 
wi8 be necessary a manual step which associates a color profile to each print 
mode. The number of color ptoses and print modes Is variable. The creator of the 
5 media profile decides which print modes are required, and which ones wIB have 
an optimized enter proffe. Other print modes may use tne sarr© profSe. 

In order to use a new media on e printer, erdnisers must put associated 
media profile and its cotor proQes the printer. The process wCl require the use of 
a software toot 270 running in a computer. The tool will pick aB the elements whtoh 
10 make up the definition and organise them In the format recognised by the printer, 
e.g- a software program as described below, with reference to Figure 6. 

AternaBvefy. a media profile con be sent to the printer to be to be applied to 
a single document -or a set of pages within a document This is as if tho media 
proffie is embedded In foe document fie. 
15 These media profiles are temporary because they only remain In the storage 

255 of the media parser 250 as long as the print job they are associated with 
exists and then wb cSscaided. 

The skfiled in the art may appreciate that these temporary definitions wll be 
toss complex than the rufl media profiles for two reasons: f») the definition only 
20 needs to contain a single print mode; (ii) the application which produces the print 
job usuaSy leaves fewer cental parameters up to the printer itself -for example, a 
software RiP may cany out halftoning, so mat the parameters of the halftoning 
algorithm do not have to be specified In the media profite. The media profile may 
be Incomplete, leaving certain fields to be default values 
25 To put a media profile within a print job. the foltowfog commands can be 

issued m PJL 

@PJL START JOB = lob narne-<CR> 

@PJL ENTER LANGUAGE=HPOM<CR> 

<, .media commands as defined in the following > 
30 <Eso%^12345X<CR> 

@PJl END JOB 
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These PJL instructions ensure that the commands of the media language 
are handed over to the media parser 250, as if it was the data for a print fob. 

Temporary media proftes have the same scope as the PJL variables. This 
means that 4ve media profito wS apply to subsequent Jobs untl a new media 
s profile Is found or onffl a PJl RESET condition -which occurs at the end of the 
job. 

Preferably several definitions can stay within the print job. mote preferably 
up to one for each page. 

More preferably printed pages can be mixed with temporary media profites in 
10 the same print job. The temporary media profile wil be appSed to the naxt printed 
pages, until another temporary media profile is sent or foe job ends. This use 
mode) can be used by RIP'S which put their own media profi! es within the print fob 
stream. 

Typfca&y, permanent media profites can be mixed with prfoted pages. These 
is defirflfens w* not be applied to foe printed pages, bet these wa remain within foe 
printer for future use. 

In accordance to one embodiment, some restrictions must be considered 
when oownfoadlng media profiles: 

- temporary mod la pcofBes must remain m the printer until the print job wh icb 
20 uses them has disappeared from the printer. There can be an arbitrary number of 

temporary profiles in the printer; 

- a permanent media profile can overwrite an existing one. The media 
database imposes potties and restrictions to this operation; 

- if a permanent media profile is befog used by a print fob, it cannot be 
25 replaced by a new one. The print fobs which use the old media profBe must be 

removed from the print fob queue. If some of the fobs still have to be printed, the 
process of downloading a media must wait and 

- while a media is befog downloaded, no new print fobs must be accepted. 
The media database interface ensures that these restrictions are met 

50 in the following cases, the media profile download wiB be interrupted and any 

remaining data removed from the system: 
♦ failure on I/O 
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- user cancelling the operation. 

GeneraSy in case of downloading, the sequence of commands Is the 
foflowtog: 

- first, either the 'pemi' or temp* command -the second one Is Implies- to 
S setectetthor a permanent of temporary media; 

- if the media requires a password, a 'pswd* cojnmanct; 

- next a 'omsp' command, which indicates it Is starting to download a media 
profile. This command is followed by the media profile data; 

- next, as many *fccp' commands as the number of ICC color profiles which 
10 are associated with the media profile. Each command is foBowed by the ICC 

profile dcftai, 

- finafly, the 'endnY command, which Indicates all the Herniation for the 
mecfia has been sent 

A new media proffe can be sent after the first one. The downloading finishes 
15 when an exit command is sent 

This b the Bst of 4-byfe command codes which can be used to download the 
madia pvoBsv These commands must be placed in the printer data stream in 
accordance to the above description, 
pswd- password 
20 Size: any 

Data: a zero-terminated string which w81 be passed to the parser as 
password. Any characters behind the final zero are ignored. The password should 
match the one to the media profile, ff any. Some media profiles may be restricted 
to dients which know the password. 
25 Perm= download permanent media profile 

SizerO 
Data: no dat a 

This command indicates the parser that the media being downloaded is to 
be kept permanenOy In die printer. By default, the media downloaded wffl be 
30 temporal -this is to make ft easier for the simplest cso models: RIP vendors which 
have to download a temporary media with each print job. 
temp= download temporary media profile 
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Stee:0 
Data: no data 

This command indicates that the media being downloaded only applies to 
the current print job. 
5 omspa media profile 

Size: any (greater than 128} 

Data: the media profile binary data as described In the media profile 
specification 

Jccp= ICC profile 
10 Size: any {greater than 128) 

Data: an ICC profile as specked above", 
en dm a end definition of media 
ScekO 

Data no data . 

IS Indicates that afl the rTformabon for the current media profile has been sent 

abit 8 cancel media downloading 
SteKO 
Data: no data 

Ignore all the data sent for the current data defintrjoa 
20 dele^ erase an media profile 

Stzec size of the media ID 
Data: a media ID 

The madia profite is deleted and all me ICC profiles associated are deleted 
aswel 

25 Turning to Fig. 6. a preferred method to define media profile will now be 

described PreferaMy this method wffl be adopted by media vendor or any other 
client 240 having a heed to define a media profile, having a limited knowledge on 
dot placement and color management technology. 

The method, which is preferably earned out by a software program 270 

30 external to the printer 20, starts at step 610 when the media family fs select by the 
program user (creator in the following) from a Est of choices, e.g. economy, 
coated, glossy and special, ordered from media which absorb more ink to media 
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which absorb less Ink. This first selection has the goal of setting some media 
parameters with default values. Depending on the chosen media family defeuft 
values for a number of parameters wil be automatically added to the profile, or it 
modifies the future options given by the program to the creator. For instance the 
5 media family w9 determine that only a sub range of the ink density range will be 
made avaSabta to the user for hs selection, at stop 660 

At step 620, via the program user interface, the creator defines: the media 
Identifier (vendor ♦ media name) and fte ink type. 

The program fills in the rest of the media profifa header. 
10 Profile size 

Profile CRC 

parser version 

media pro fi le signature 

Media definition creation data 
15 Printer model 

Media Owner (creator): from the media id vendor 

Access Rights 

Media device description 

At step 630. via the user Interface, the creator «s h el the data which are 
20 not dependent on the print quaKy (media levoi): 

Siring tocaflsatton. If a media profile doesn't have any localisation, the defautt 
value returned ts the media fdenSficafion. 

Mechanical parameters, such us vacuum power on/off or cutter 
onabted/cfoabiad. 

25 At step 640 the creator selects which print quality wants to define first. 

Preferably the maximum number of user-definable print quality is 3, namely 
fast, normal and best Preferably, the creator can define one print quality like 
another print quaftty. (e.g. normal * fast) 

In the next stops user defines the print quality level parameters for the 
3 o selected print quality, namely print modes, ink density, dry times, and color maps. 

At step 650 print modes are defined. Since the end-user of the printer can 
select from the front panel the print quality (e.g. fast, normal or best) and one of 
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the associated print resolutions (e.g. 300x300 dpi, 600x600 dpi, or 1200x1200 
dpi), more than one print mode can be defined for a given print quality by 
repeating steps 650. 660 and 670. Then, via the user Interface, creator seiecfe foe 
number of passes among 2,4,6,8. or 10 for a first print mode (lets say to print at a 
s resolution of 300x300). then he chooses between unidirectional or oklirecttonaj 
print mode. 

Al step 660 ink density. I.a the ftxeshotts for Ink Smiting, Is set for said fust 
print mode. Via the user interface the creator selects among 16 different levels of 
ink density. This 16 levels are divided in 3 groups and preferably user can select 
to among the levels of one group of densfly only, in accordance with the media 
family chosen at step 610. 

Low Density. Level 1 to Level 4 for economy meora 

Medium Density: Levels to Level 12 for coated artd glossy media 

High Density: . Level 13 to Level 16 for special media 
is An ink density print test (bleed plot) 661 is preferably used to help (he 

selection. More preferably ft i3 printed a test pattern containing only some of the 
level of the selected density. typteaSy only the ona(s) that the user selects (e.g. 7, 
10, 11. 12), and starting from the lowest density. 

At step 670, a dry time for ptot printed with said print mode is defined . Such 
20 dry time w3i be applied at the end of the plot 

Steps 650, 680, and 670 can now be repeated if more print modes are 
required for that print quality. Typically, a fast quality mode has a print mode to 
print at 300x300 dpi and/or another to print at 600x600 dpi; a normal quality mode 
has print modes to print at 300x300 dpi and/or at 600x600 dpfc and a best quality 
as iTKxia l^ print rrodes to fxtnt at 60C)x600 dpi and/or Qt 1200x1200 dpi 

At step 680: one or more color maps are assigned to the printmodes defined 
above for a given print quality. From fhe user interface, creator can chcee to select 
(step 681 ) the color mapfs) from a set of color maps available In the program. The 
selection ts based on the visual inspection of a color test print 683 (here shown in 
30 varying degrees of gray) which applies the different color maps thai the tool 
provides to a given pattern. Otherwise creator can add (step 682) an ICC profile 
irrtependently generated 'm conventional ways. 
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Test 685 checks If aft the 3 print quafittes have been generated. If net, control 
passes to step 640. in the affirmative, at step 630 afl the data introduced or 
selected by the created are used by the program to generate a media profile 210, 
having the appropriate, syntactically correct, header 400. tag tables 430 and 
5 tagged element data 440 and the associated ICC profiki{8) 500. 

The generated media profits, can new be tested by the creator, passing a as 
a temporary profile to the parser 250 of the printer 20. 

In a preferred embodiment, these media-vendor generated media profiles for 
new media can be made available over the internet, e.g. stored in a readable 
10 medium such as a serveT hard disk, for subsequent downloading. End-users can 
decide which new me*a profile wSJ download to the media database 200 of their 
printer 2a In addition a set of generated media profiles can be stored on a 
computer readable medium, such as a computer diskette or a CO-ROM or similar 
computer readable media susceptible of being phyefcaBy distributed to end-user 
15 for an on-demand insteDaiioa The sMBed to the art may appreciate how this 
avoids the need of Issuing a modified firmware for such printers or the need of 
connecting the printer to an external RJP. capable of recognising the new media. 
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Claims 



1. A method to improve Imago quality in a printing device, having a plurality 
of firmware components and processing means, comprising the steps of 

S storing in a memory means of the printing device at least a first medium 

definition corresponding to a first medium, to a format which collects printing 
parameters and associated values about said first medium; 

using said associated values contained In sad medium definition 
corresponding to said first media when priming onto said first media. 

1Q 

2. A method as dammed in rfasml. wherein said step of using said associated 
values comprises the steps of, at request of a firmware component, when 
executed by the processing means, of said plurality of firmware components, 
parsing said values and returning foe parsed values to the requesting firmware 

XS component. 

3. A method as daimed to daim 1 or 2, wherein said medium definition 
contains printing parameters- regarding mechanics characteristics associated to 
safrl first medium. 

20 

4. A method as claimed in any preceding claims, whereto said medium 
definition contains printing parameters regarding how ink is placed on said first 
medium. 

25 5. A method as c&med in da&n 4 wherein said printing parameters regard 

one or more of fte fcems of the foUowng lists: print mode, print mask, color map, 
ink density, dry time, printing resolution. 

6. A method as darned in any of the preceding claims, further comprising 
.30 the step of displaying on display means of the printing device, a media identifier 
comprised to said media profile, univocafiy identifying safcJ media profile to said 
printing device. 
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7. A method as claimed In any of the preceding claims further comprising the 
step of storing in said memory means of the printing device a second medium 
deSniScn corresponding to a second medium, in a format which coHocts printing 
5 parameters and associated vafues about said second medium; 

using saJd associated values contained in said second medium definition 
owrespondpg to saW second rnecSa when p*itir« onto said secc^niedia 

0. A record carrier corfatning a first media profile, for using in a printing 
io device, said first media profile being adapted for a first printing medium and 
containing values associated to a plurality of parameters characterising how said 
printing device prints on said first medium. 

9. A carrier as claimed in claim 8, wherein the profile is downloadable from a 
15 nefc^byauserritheprtnflr^ 

10, A cantor as claimed m claims 8 or 9 wherein s^phiraiih/rfparanwters 
is associated to values on bow ink drops are placed onto said first medium. 

20 11.Acamerasdain^ln arr/crfclairTOBtolO. further containsrvg values for 

a ciraafty c# paramelera WHelated to 

1 2. A carrier as d aimed in claim 1 1 , wherein said fist of parameters comprise 
one or more of the following fist of parameters: print mode, print mask, color map. 

25 ink ijmffing threshold, dry time, resolution. 

13. A carrier as claimed to cfetn 12, wherein the value for a color map 
parameter Identifies an independent color profile containing a color map for such 
profile. 

30 

14. A carrier as daimed in ctaim 13. wherein such color profile is an ICC 
profile. 
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15. A carter as claimed In any of claims 8 to 14, wherein the profile further 
contains a media identifier to be displayed by the printing device- 

5 16. A p/Wars device comprising a displaying means (32), process^ 
moans, a record carrier conlafatag a first media oiofite (210) far prlrt^ on a first 
medMn as claimed In any of claims 8 to 15, firmware components (230) for 
managing the printing process when executed by the processing means, passing 
means (250), responsive to said firmware components (230) when executed by 
10 said processing means, for passing data from said proffe (210) to said firmware 
components <230> when printing on sail first media. 

17. A printing device as daimed In claim 16. wherein said record carrier 
contains a second media profile for printiTg on a second printing medium, 

15 
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Fig.l 
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Fig. 2 
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METHOD AND DEVICE FOR IMPROVING IMAGE QUALITY WHEN 
PRINTING ON A MEDIUM AND RELATED MEDIA PROFILE 

The present Invention relates to printing devices, and particularly although 
5 not exclusively to a method and apparatus for proving {mage quality when 
printing on media. 

InkJet printing mechanisms may be used in a variety of different printing 
devices, such as plotters, facsimile machines or InkJet printers. Such printing 

10 devices print images using a cotorarrt, referred to generally herein as Ink*. These 
InkJet printing mechanisms use Inkjet cartridges, often called •pens. - to shoot 
drops of ink onto a page or sheet of print media. Some InkJet print mechanisms 
cany an ink cartridge with an entire supply of ink back and forth acros3 fhe sheet 
Other InkJet print rnechanbms, known as "off-axis" systems, propel onty a smafi 

15 ink supply with the printhead carriage across the prtntzone, and store the main Ink 
supply In a stationary reservoir, which is located "off-axis" from the path of 
phrthead travel. Typteaffy, a ftexiblo conduit or tubing Is used to convey the Ink 
from the off-axis main reservoir to the printhead cartridge. In mufti-cotor 
cartridges, several printheads and reservoirs are oombtoed Into a stogie unft, with 

20 each reservoir/printhead combination for a given cotor also being referred to 
herein as a "pen". 

Each pen has a printhead that includes very small nozzles through which the 
ink drops are tired. The particular ink ejection mechanism within the printhead 
may take on a variety of different forms known to those skffied in the art, such as 

25 those using piezo-etectric or thermal printhead technology. For instance, two 
earSer thermal ink ejection mechanisms are shown In U.S. Patent Nos. 5.278,564 
and 4.683,481. both assigned to the present assignee. Hewlett-Packard 
Company. In a thermal system, a barrier layer containing ink channels and 
vaporisation chambers is located between a nozzle orifice plate and a substrate 

3 o layer. This substrate layer typically contains linear arrays of heater elements, 
such as resistors, which are energised to heat ink within the vaporisation 
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chambers. Upon heating, an ink droplet is ejected from a nozzle associated with 
the energised resistor. 

To print an Image, the printhead is scanned back and forth across a 
prtntzone above foe sheet with the pen snoc4lrigdioc«c*ir*as ftrnoves. By 
5 select^ erorgisJrigifujr^ across the sheet the 

ink Is expelled In a pattern on the print media to fiwni a desired image (e.g., 
picture, chart or text). The nozztes are typically arranged in one or more finear 
arrays, tfmore thanone, the two linear arrays are located side-by-skte on the 
printhead, paraBei to one another, and substantia^ perpendicular to the scanning 

xo (Srecfexi. Thus, the length of the nozzte arrays defines a print swath or band. 
That is, if a8 the nozzles of one array were continually fired as the printhead made 
one complete travoreo throuQh the prinfcone, a band or swath of ink would appear 
on the sheet TTrehaight of this bard istaK^as the "swathheJghTof the pen, 
the maximum pattern of ink which can be laid down In a single pass, 

is To achieve the majdrnum output quality on a particular medium some know 

technique are emptoyed. Some components or parameters of a printer are used 
to decido when a drop of a particular ink has to be piaced in a specific position on 
the media. Print modes, print masks, color maps, halftoning etc are vital 
components of a printer to improve image quaflty of the output and tor each media 

20 each or most of such components is accurately tuned. 

Trad&onaSy, such set of component or parameters is stored within the 
printer as part of the firmware. Furthermore, the media data b spfti in the firmware 
Into different modules (e.g. print modes in writing system modules color maps in 
PostScript ® interpreter, etc). This means that in case a new medium is going be 

as supported by the printer, the manufacturer of the printer is required (i) to release a 
new version of the firmware, to add afl the parameters tor the new media - a very 
time consuming (and costly) acSvity due to the fact that the different parameters 
are spread afl over the code; or (fi) to just select from the embedded print modes 
of the printer the one that fit best (no toning is possible without changing the 

30 firmware), but ail the other media dependent parameters coukJ not be changed. 

in case of new media it is ateo possible that an external RIP (Raster Image 
Processor), has already defined printmodea spedficaily designed for such new 
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medium and thai can bo temporarily added to the printer. Clearly, this win help Just 
users for the printer having this particular external RIP, not the users of the printer 
with no RIP or having different RJPs not handling such a new medium. 

The present Invention seek to provide and Improved system and method tor 
5 i mp ro v in g frnage quality when printing on any media. 

According to one aspect of the present application it la provided a method to 
Improve image quality in a printing dovtoa, having a plurality of firmware 
components and processing means, comprising tha steps of. storing In a memory 
means of the printing device at least a first medium definition corresponding to a 
10 first medium, in a format which collects printing parameters and associated values 
about saW first medium: and using said associated values contained in said 
medium definition corresponding to said first media when printing onto said first 
media. 

The feet that alt the data relative to the media dependent parameters has 
15 been structured to a unique profile, easily Wentifiatte, dramatically reduce the 
amount of efforts necessary to define a new media rortepnVrfarflmwaiie. 

Preferably, the step of using tho associated values, comprises the steps of, 
at request of a firmware component, when executed by the processing means, of 
said plurality of firmware components, parsing said data and returning the parsed 
20 data to the requesting firmware component 

The presence of a new component tn the printer, capable of extracting from 
the profie the data relevant far each of the firmware components, allows to make 
Tlmtware-independenT the media definition. Then ft avoids the need (and costs) 
of Issuing and distributing to interested end-users new versions of the entire 
25 firmware to introduce the new media definitions to the printers already In the 
market 

More preferably, the medium definition contains data regarding mechanics 
characteristics associated to said first medium and date regarding how Ink is 
placed on said first medium. This means that most of, or all, the parameters, once 
30 stored Into different components of the firmware, now can stay together also 
reducing the required efforts of engineers who can independently develop and 
debug either the media definitions or the firmware. 
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Typically, said data regard one or more of the terns of the following lists: 
print mode, print mask, ink density, color map, dry time, printing resolution. 

Preferably, the displaying means display a media identifier, comprised in 
said media profile, unh/ocalry identifying said downloaded madia profile. This 
5 further Improve the usabEty of the appropriate media definition by the end-user for 
new media. 

According to a second aspect of the present invention, there is provided a 
record carrier containing a first media profile, for using In a printing device, said 
first media profile being adapted for a first printing medium and containing values 
10 associated to a plurality of parameters characterising how said printing device 
prints on said first medium. 

This means that any new media defHtfans can be easily and cheaply 
distributed, e.g., via diskette or Cf>ROM or via the Internet, as soon as they get 
' avaiable, eg. as t happens with the printer drivers. 
15 Preferably, t is downloadable by a user of the printing device into sab 

printing device. By srrnpfifying the in stafiatfon process of the media definition, ft Is 
avoided to ask far the (costly) intervention of support engineers, as ft would be 
required to re-tnstaU the entire firmware of the printer. 

More preferably, said pluraKy of parameters contains data on how ink drops 
20 are placed onto said first medium. Typically the profile contains values for a 
piura&ty of parameters unrelated to the physical characteristic of said medium. 

In a preferred embodiment, said list of parameters comprise one or more of 
the following list of parameters: print mode, print mask, color map, ink limiting 
threshold, dry time, resolution. 
25 Preferably, the value for the said color map parameter identifies an 

independent color profile containing a color map for sakt media pmfte. This allows 
to use for the media definition color maps conventionally generated, thus reducing 
the effort for designing a media profile and at the same time allowing other 
components of the printer and/or an attached computer to reuse the color map as 
3o ft is stored. 

According to a third aspect of the present invention, there is provided a 
printing device comprising a displaying means, processing means, a record carrier 
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coniatolng a first media profile for printing on a first medium, firmware components 
for managing the printing process when executed by the processing means, 
passing means, responsive to said firmware components when executed by said 
processing means, for passing data from sakl profile to said firmware components 
S when prtottog on saJd first media. 

For a better understanding of the invention and to show how the same may 
be canted into effect mere wffl now be c^atbad by way c4 example or^.specffic 
embodiments, methods and processes according to the present invention with 
reference to the accompanying drawings in which: 
10 Figure 1 is a perspective view of one form of an inkjet printing mechanism, 

here an InkJet prfrrier. tocJudircg features to accordance to me present Invention. 

Figure 2 is a bloc diagram of overaS system for improving Image quality to 
accordance to the present invention. 

Figure 3 is a tree cSagram of a media profile. 
15 Figure 4 is a schematic structure of a media profile. 

Figure 5 is a schematic structure of the media profile of Fig. 4. and of related 
conventional color maps. 

Figure 6 is a flow chart of a method to generate foe media profSe of Figure 4, 
to accordance to one embodiment of the present invention 
20 There wil now be described by way of example the best mode contemplated 

by me toventors for carrying out the invention. In the following description 
numerous specific detafls are set forth In order to provide a thorough 
understanding of the present invention. It will be apparent to one skilled in the art. 
that the present invention may be practiced wimoul Kmitafton to these specific 
25 details, tn other instances, was known methods and structures have not been 
described in detail so as not to unnecessarily obscure the present invention. 

Figure 1 illustrates a first embodiment of an inkjet printing mechanism, here 
shown as an large format inkjet printer 20, constructed to accordance with the 
present invention, which may be used for printing conventional engineering and 
30 architectural drawings, as well as high quality poster-si2ed images, and the like, to 
an Industrial, office, home or other environment A variety of inkjet printing 
mechanisms are corrur>ercia8y available. For instance, some of the printing 
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mechanisms that may embody the present Invention include desk top printers, 
portable printing units, copiers, video printers, aJMn-one devices, and facsimile 
machines, to name a few. For convenience the concepts of the present Invention 
are Bustrated in the efwironmenf of an InkJet printer 20. 
5 WhBe it is apparent that the printer components may vary from model to 
model, the typical large format InkJet printer 20 includes a chassis 22 surrounded 
by a housing or casing enclosure 24, typtcaly of a plastic material, together 
forming a print assembly portion 26 of the printer 20. While ft is apparent that the 
print assembly portion 26 may be supported by a desk or tabletop, it Is preferred 

10 to support the print assembly portion 26 with a pair of leg assemblies 28. The 
printer 20 ateo has a printer cootrafer, illustrated schemaOceBy as a 
mkacprocessor 30. that receives Instructions from a host device, typically a 
computer, such as a personal computer or a computer aided drafting (CAD) 
computer system (not shown) and a memory 47. The memory 1 16 may comprise 

is any one of or a combination of a number of memory devices, Including both 
volatile and nonvolaJSe memory components. Volatile components are those that 
do not retate data values upon loss of power. Conversely, nonvotatite components 
retain data upon a toss of power. These volaife and nonvolatile components may 
include, for example, random access memory (RAM), read-only memory (ROM). 

20 hard disk drives, floppy disk drives, compact disk drives, tape drives, and other 
memory components. The printer controller 30 may also operate in response to 
user inputs provided through a key pad and status display portion 32, located on 
the exterior of the casing 24. A monitor coupted to the computer host may also be 
used to display visual information to an operator, such as toe printer status or a 

25 particular program being run on the host computer. Personal and drafting 
computers, their input devices, such as a keyboard and/or a mouse device, and 
monitors are all well known to those skilled in the art 

A conventional print media handling system (not shown) may be used to 
advance a continuous sheet of print media 34 from a roll through a printzone 35. 

30 The print media may be any type of suitable sheet material, such as paper, poster 
board, fabric, transparencies, mylar, and the like, but for convenience, the 
illustrated embodiment is described using paper as the print medium. A carriage 
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gukJe rod 36 Is mounted to the chassis 22 to define a scanning axis 38, with the 
guide rod 36 slideaWy supporting an InkJet carriage 40 for travel back and forth, 
reciprocally, across the printzone 35. A conventional carriage drive motor (not 
shown) may be used to propel the carriage 40 In response to a control signal 
s received from fte cortrofer30i To provide carriage positional feedback 
information to controller 33, a conventional meteffic encoder strip (not shown) may 
be extended atoi^ trw length of fhe prtotziw 

A convenftonai optical encoder reader may be mounted on the back surface of 
printhead carriage 40 to read positional information provided by the encoder strip, 

10 for example, as described in U.S. Patent No. 5276.970. also assigned to 
HswJetf^ackardOmpa^ Themannerof 
providing positional feedback ir\fonra«on via the encoder strip reader, may also 
be accomplished in a variety of ways known to those skited in the art Upon 
completion of printing en Image, the carriage 40 may be used to drag a cutting 

is mechanism across the final trailing portion of the media to sever the image from 
the remafcder of the roO 34. Sufcabte cutter mechanisms are cornmerciaEy 
avalabte in DesignJet® 650C and 750C color printers. Of course, sheet severing 
may be accomplished in a variety of other ways known to those skBed In the art. 
Moreover, the Bustrated Inkjet printing mechanism may also be used for printing 

20 images on pro-cut sheets, rather than on media supplied In a roll 34. 

In the prfnteorte 35. the media sheet receives ink from an Inkjet print 
cartridge, such as a black ink cartridge 50 and three monochrome color ink print 
cartridges 62, 54 and 56. The black ink cartridge 50 is illustrated herein as 
containkig a pigment-based ink. For the purposes of Bustratton, color cartridges 

25 52. 54 and 56 are described as each containing a dye-based Ink of the colors 
yellow, magenta and cyan, respectively, although it is apparent that the color 
cartridges 52-56 may also contain pigment-based Inks in some Implementations. 
It is apparent that other types of inks may also be used in the cartridges 50-56, 
such as paraffin-based inks, as wefl as hybrid or composite inks having both dye 

30 and pigment characteristics. The illustrated printer 20 uses an "off-axis* ink 
delivery system, having main stationary reservoirs (not shown) for each ink (Wack, 
cyan, magenta, yellow) located in an ink supply region 58. In this cttaxis system. 
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the cartridges 50-66 may be replenished by Ink conveyed through a conventional 
flexible tubing system (not shown) tram the stationary main reservoirs, so only a 
smaS ink supply Is propelled by carriage 40 across the printzone 35 which Is 
located *of*exto" from the path of printhead travel. As used herein, the term *pen* 
s or *ta/tririge* may also refer to replaceable printhead cartridges where each pen 
has a reservwfoat carries the entire Ink supply as the printhead reciprocates over 
the printzone. 

The illustrated cartridges 50, 52, 54 and 56 have printheads 60, 62, 64 and 
68, respectively, which selectively eject ink to from an image on a sheet of media 
10 34 h the printzone 35. These inkjet printheads 60-66 have a large print swath, for 
instance about 20 to 25 rrefflrnetres (about one inch) wide or wider, although the 
printhead maintenance concepts described herein may also be appGed to smaller 
inkjet printheads. 

The printheads 60. 62, 64 and 66 each have an orifice plate with a plurality 

is of nozzies formed therethrough in a mariner weti known lo those skied in the art 
The nozzles of each printhead 60-66 am typteady formed in at least one, but 
typically two firtear arrays along the orifice plate. The Rustrated printheads 60-66 
are thermal InkJet printheads, although other types of printheads may be used, 
such as piezoelectric printheads. The thermal printheads 60-66 typteatfy include a 

20 plurality of resistors which are associated with the nozzles. Upon energizing a 
selected resistor, a bubble of gas la formed which ejects a droplet of ink from the 
nozzle and onto a sheet of paper In the printzone 35 under the nozzle. The 
printhead resistors are selectively energized In response to firing command control 
signals delivered from the controller 30 to the printhead carriage 40. 

25 With reference to Rgure 2. a media database 200 is a novel component of 

printer firmware 230, stored in memory 47 of the printer 20, which keeps the 
information related to media types. This irrforrnation enables the printer 20 to 
produce output on such media types with the highest possible quality. Firmware 
instruction can be executed by a processor una (not shown) or the Hke avaBabte in 

30 the printer. 

The irfbrniabon related to media types are formalised in media profiles. A 
media profile 210 is a set of data required by the printing components of the 
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prater 20 to print on a typo of medium, so that it can achieve the desired output 
quality. The media database is then a coltectbn of media profiles, each 
corresponding to a different media type, 

Cfents 240 am enfeSes. tike end-users of the printer, media vendors 
5 developing media to be used in connecGon with the printer. RIPs, or writing 
system engineers, which access the information in the database to carry out 
several operations via a command language. 

The external interface 260 aBows clients 240 outside the printer to access 
the database. 

10 Commands, tike read data from a media profile 210; write data to a media 

profile 210; copy a madia profile 210; or enumerate avaflabte media profiles, are 
sent through foe Interface 260 to perform the available operations In the database. 
Having the ability to write the media profile 210 ft aOows to carry out the most 
relevant tasks: e.g. save a new media profile 210* in the printer 20 so that it is 

15 available further on; or attach a media proQe 210* to a specific document, so that 
the profie te used onty wnen printing thai document 

The data stream which includes the media profile is handed over to a parser 
250 In the printer 20. The parser 250 extracts the different items which make up 
Bio definition and it put the data in foe media database 200. 

20 Preferably, statistics on usage of the Different media profiles 210. Le. the 

associated medium, are stored in memory 47 too, for providing printing usage 
reports at end-user request 

Once that a media profile 210* Is stored into foe database 200, it can be 
used by foe printer 20 while performing its printing operations on the associated 

2S medium. Al request of any of foe firmware components, the parser is checking foe 
availability of the profile in a fBe 257, containing a list of all the available profiles 
210, then it loads foe definition into a second temporary storage 255 to make it 
avaSahie to the firmware components 230. lite HPGL2-RTL language interpreter, 
Postscript interpreter, writing system module, eta to carry on with the printing 

30 process. 

A media profile can be define by means of language commands passed to 
the media parser 250. via Ihe Interface 260, or more preferably, via an external 
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application, e.g. a computer program described In more details wHh reference to 
Figures, 

Turning now to Figures 3 and 4, the media profile structure vM now be 
described. 

5 The media data te organised in a tree structure. This data structure is based 

on a data organtsatwo that describes how toe ink drops shall be placed on the 
paper. The rest of the media data is attached to mis structure. 

With reference to Figure 3. at the root, the media level, there is ait the 
information not related with the Print Quality, (e.gj media name localisation, 
10 rrreebanlcaJ parameters as cutting enable or disable, etc see Table A for a more 
delated list) 

Depending on the print quality some media parameters can have different 
values. These parameters belong to the print quality level In this level there is 
mostly afl the information related to the way the ink drops are placed onto the 
is medium. Preferably, h accordance to the best mode, the number of print qualities 
is tour but X can be any. 

The lowest level is the swath format level. At that level there is information 
on how to place the dots depending on the print quality and 8ie kind of plot to 
Print 

20 Preferably two more higher levels can be added to the above media data 

structure. 

All the media data always depend on the ink type, then all the definitions for 
a specific ink can be grouped, identifying an Ink level Different media definitions 
can be attached below an ink definition. Then, a printer type can be the new root 
25 of the whole tree structure, ft could group definitions for parameters, depending 
only on the printer type. 

Turning now to Fig 4, the media data are organised in media profiles 210; 
there is one profile for any different medium, which can be used in the printer. 
The media profile 210 Is so structured: 
3 o Profile Header (or logical data) 400: This is the minimum data required to 

create a media profile. Basically it contains the name of the media and the access 
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penrnisstons, I.e. if the profile can be read, modified, deleted by which clients 240. 
The media header is not dependent on the type of printer platform. 

Profile body (or data on the physical characteristic of the medium) 420: 
These parameters are totally dependent on the mechanics, the pens, the Ink, etc., 
5 in other words, on tho specific printer platform. The profile body tries to match the 
tree structure of Figure 3. 

The structure with fixed fields has been chosen, so that both a downbader 
software 270 and the parser 250 can be simple. With the simple structure, the 
parser 250 only needs to read the 8-byte with the command code and size and 
10 then the additional <Sata if it exists. 

Each type of printer may decide the way the media parameters are 
structured. In the preferred embodiment, a tree structure is used: the media as the 
root, a print quality level and a swath resolution teveL 

As mentioned before the profile body contains most of. and preferably afl, 
15 the parameters that are dependent on the printer platform. It means aQ the 
information needed for the printer to be able to print on a given media: print 
modes, cctor data, ink data, mechanical information, etc 

According to the preferred ernbodiment, the media profle 210 comprises the 
following elements; the header 400. one or more teg counts 410 (shown onfy 2% 
20 one or more tag tables 430 (shown only 2) and the tag data 440. (n the order a3 
shown in Figure 4, as a single fie. 

Each teg tabte 430 contains tags 412 kterrtifying the parameters associated 
to one level as of tree In Figure 3, and the associated tagged data 460 contains 
the value for the respective parameter. As 1 wQJ be described in greater detail to 
25 the foflowtog, each parameter (or tag 412) can accept values according to a 
corresponding date structure. This data structure is called tag type 415 and in 
other words ft lderriffies how the data has been encoded in that parameter. 

Tabte 1 betow contains a list of possible values which can be stored to the 
profite header where: ulntSNumber represents a generic unsigned 1 byte/8 bit 
30 quantity; utot16Number represents a generic unsigned 2 byte/16 bit quantity; 
ulnt32 Number represents a generic unsigned 4 byte/32 bit quantity: ASCII string 
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rep resents a sequence of bytes, each containing a graphic character from (SO 



648, the last character in the string being a NULL (character 70*). 





Bytaa 


Dawrfptkwi ... 




0-3 


4 


dsta profile size 


uW32Number 


4-7 


4 


Cvcfe redundancy erode (CRC> 


uW32Number 


Ml 


4 


Parser Vecstan 


See below 


12-15 


4 


MetfaproGe signature: "hpec* 1 


ScebeJow 


H»- 


4 


PrWer Model 


Sea below 




4 


Supported Seta 


See below 


24-33 


12 


Date and time Ws proSJe was firrt crested 


See below 


36-77 


42 


Medokf 


Sea below 


78-98 


21 


Merta Owner (creator^ 






1 


Not used 




100-103 


4 




See below 


104-113 


10 


Access Rights 


Seebefow 


1M-1Z7 


14 


No* used 





TaMal 



S "Data profile size* contains the total size of the proffe n bytes, encoded as 

an ulrrt32Number. - 

"CRCT: This CRC is applied to all the media profle and ft Is encoded as an 
ulnt32Mufnber 

"Media profits signature" contains the signature of the profile registration 
10 authority, who control If me media profile is correct and Issue (he profile for 
subsequent installation in the printers, in this example, hpom stands for Hewlett- 
Packard © Open Media 

"Printer modef contains the name of the platform which the profile has been 
created far. 

is -Supported Ink set* contains the kind of ink set which is supported by the 

profile, La required by the media. In this embodiment only one ink set Is 
supported for media profite. In case that the same media definition is suitable for 
more than one ink, two media profiles wil be needod, with different values 
contained in this field. 

2c "Date and time' contains a 12 byte value representation of the time and date 

of creation of the profile, to avoid the replacement of an newer version of a profile 
with an older version. The actual values are encoded as 16 bit unsigned integers. 

"Media id" contains the name given by the creator that defines the media. It 
is the media identifier and it doesn't depend on the current language. 
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The media name is composed by a Media vendor portion (ASCII string): 
e.g.: HP ®, 3M ®, etc; and a media name portion (ASCII string): e.g.: Coated 
paper, canvas, glossy paper, etc 

'Media Owner* contains the name of owner of a media deflnttion which is the 
s creator of the profile who defines att the parameters. The creator may often be the 
same media vendor (ASCII string) 

"Media device descriptor" contacts irrfonnattofi on the level of testing of the 
media, e.g. media and media profile tested by the printer manufacturer, media and 
media profile tested by third parties, media tested by third parties and validated by 
10 the printer manufacturer. 

-Access Rfghte" contains access rights, as per Table 3. for each of the 
defined access types, listed in Table 2. Whatever action ts done over a media 
profile, ft Is always checked the access rights of the users. If a user wants to 
perform an action over a media but doesnl have the right to », then his request is 
15 notfuifiJ and will get a message Gko; -access notatiowocT. 



Access type 


.value 


• ' ' Comment ■ . : ,• > 


Use 


free access 


Anyone can use the media 


access with 
password 


Only with the access-password' it Is 
possible to use the msc3a 


Read 


free access 


Anyone can read (or consult) the 
media parameters 


access with 
password 


Only with flie 'access-password' it is 
possible to read. 


Write 


free access 


Anyone can modify and delete the 
media 


access with 
password 


Only with the 'access-passwom" it is 
possible to modify and delete 


Change 
Rights 


free access 


Anyone can change the access 
rights 


access with 
password 


Only with the 'rights password 1 it is 
possible to change them. 
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TABLE2 

To© encoding of this. parameter is such that the access type with "need 
password" Is set to 1 and with "free access" Is set to 0: 



Bit offset 


Content 


Vetoes 


0 


Usage 


0 


free access 


1 


need password 


1 


Read 


0 


free access 


1 


need password 


2 


Write 


0 


free access 


1 


need password 


3 


Access Rights 


0 


free access 


1 


need password 


4 


Not used 




5 


Not used 




6 


Not used 




7 


Not used 




8-15 


Password 
Access 


UfntSNumber 



TABLE 3 



The tag table 430 acts as a table of contents for the tags 450 and tag 
element data 460 h the profiles. The fast four bytes contain a count 410 of the 

10 number of tags in trie tabte itself. The tags within the tabte are not required to be In 
any particular order. Even a tag table, which is part of the baste media profile 
structure, is considered as another tag type. Then a tag type structure 415 specific 
for tog tabte win be added to specify that a tag table structure fof tows. 

The main reason of having a tag type for the tag table is due to (he media 

is tree structure, so to aftw that there can be more than one tag table. When 
parsing a media profile the tag type base shows the type of structure of the 
following data and a tag table does not have to be a special case. So all the tag 
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tables including the first one has a teg type. The profile tags and profile tag types 
have been registered to ensure that afl the profile date is uniquely defined. Usage 
of unregistered profile tags and profile teg types will cause an error when passing 
the rpofite to parser 250. The number of tags In the table encoded In the tag count 
S 410 as an u!nt32Number. 

Tao Data Requirements 

in the media profile afl tag data are required to start on a 4 -byte boundary 
(relative to the start of the profile header) so that a teg starting with a 32 bit value 
w3l be property aligned without tag handler In the parser 250 needing to know the 

10 contents of rhe tag. This means that the low 2 bits of the beginning offset must be 
0. The clemertsioesrwuH be for actual data and must not Include padding at the 
end of the tag data. The header 400 b the first element in the file structure 
encompassing the first 128 bytes. This Is immediately followed by the root tag 
table 430. Tagged data elements 440 make up the rest of the tile structures. 

15 There may be any mimber of tags and no particular order «s required for the data 
of the tegs. Each tag may have any size (up to the limit imposed by the 32 bit 
offsets). 

Tag type 415 identifies the type of the structure of the data of the associated 

teg. 

20 All tag types have as their first four bytes (0-3) a teg signature (a 4 byte 

sequence) to identify to profte readers what kind of data is contained within a tag. 

The second four bytes (8-1 1) are reserved for future expansion and are set 
to 0 in this embodiment 

Several different tags and tag types has been defined so that the tree 
25 structure of Ftg 3 can be easily reproduced Into a media profile. 

In Table 4 a Bst of tags (or media parameters) is disclosed. In column 1 an 
exemplary list of different tags Is given. In a same row several different tags can 
be fisted divided by The skilled in the art may appreciate how rhe last teg, listed 
to the left end of each cell of column 1, Identifies a leaf of the tree of Figure 3. i.e. 
30 a tag associated to data 450. thus being a teg type with a structure depending on 
the data contained therein; white the other tag typefs), If any. listed in the same 
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cell idontifyftes) node(s) of the tree of Figure 6, i.a lag type(s) assodated to a tag 
taWe, thus being a tag table' tag type. 



Tags 


Description 


Media] Level 


VacP 


Vacuum power ontoff 


AkaS 


media length measuremar* Enabled/Disabled 


CutS 


Cutter supported Enabted/Dfeabted 


A1IS 


Alignment supported Enabted/Dteabted 


TurS 


Take Up Reel Enabled/Disabled 


Am 


Alignment Ory Times 


SRSR 


Sheel/RoG/Sheet and Roil available media form 


Aval 


Available media length 


FpanrEnflL 


Engfch front panel tocafeatfon 


FparcGerL 


German front panel bcefization 


Fpaa-SpaL 


Spanish front panel localization 


^jaitFreL 


French front panel localization 


Fparcttat 


Italian front panel localization 


FpaaPofL 


Portuguese front panel localization 


Fpan:KatL 


Katakana front panel localization 


UnlC:EnoL 


English drivers localization 


UnlfcGerL 


German drivers localization 


UriGSpaL 


Spanish drivers localization 


UntC:FneL 


French drivers localization 


UnJC:ttaL 


Italian drivers localization 


UnJC:Pori_ 


Portuguese drivers kjcafearion 


UnlCXatL 


Katakana drivers localization 


Print Quality Economic 


PQEcPMod 


Print mode 


PQEcPreC 


Print mask 


PQEctecP 


fccprofle 


PQBxR3O0:SFpc 


Super pixel table 


PQEc R30O.lnki_ 


Ink Smiting thresholds 


PQEc R300:EDU:Dffl 


Default error diffusion linearization table 


PQEc R300:EDUMess 


Measured error dffiuswn ftnearizatton table 


POEcR300£OTK-Oft 


Oefeuft error diffusion thresholds table 


PQEc: R3Q0:EDTh:Mess 


Measured error diffusion thresholds table 


PQEc: R600:SPix 


Super pixel table 


PQEc R©00:lnkL 




PQEc R600£Dl±Dffl 


Oefautt error diffusion linearization table 


PQ£cR600:ED(J:Mess 


Measured error diffusion linearization table 


PQEcR600£OTh:DfJt 


Default error diffusion thresholds table 


PQEc R600:EDTh:Mass 


Measured error diffusion thresholds table 






Print Quality Productivity 
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PQPr.Pmod 


Print mode 


PQPnPreC 


Print mask 


PQPrlccP 


Ice profile 


PQPr. R300:SFtx 


Super pixel table 


PQPr. R300;lnkL 


ink Umitinq thresholds 


PQPr.R3OO:EDl±0at 


Default error diffusion linearization table 


PQPr R300rEDLtMess 


Measured error diffusion linearization table 


PQPr. R300:EDTh:Dftt 


Default error diffusion thresholds table 


PQPr R300;EDTh:Mes3 


Measured error diffusion thresholds table 


PQPr R600:SPix 


Super pixel table 


PQPrR60O;mKL 


Ink Umitinq thresholds 


PQPr RSOOiEDUDfft 


DefauK error diffusion rrrearization table 


PQPr R600;6DUMesa 


Measured error diffusion linearization table 


PQPr: R600:EDTh;DRt 


Default error diffusion thresholds fable 


PQPr RSOChEDTTtMess 


Measured error diffusion thresholds table 


Prad Qualfly Pbotoflraphfc 


PQPncPmod 


Prirrt-mode 


PQPfcPreC 


Print mask 


PQPhilccP 


Irx profile 


PQPh :R60aSPix . 


Super pixel table 


PQPh: R600:!r*L 


InkUntffrwTlveshokis 


PQPIuRBOtMEDUDffl 


Default error diffusion linearization table 


PQPh: R600:EDL±Mess 


Measured error diffusion linearization table 


PQPh: R600:EDTh:Dflt 


Default error diffusion threslTOfcb tabte 


PQPh: R600:EDTh:Mess 


Measured error diffusion thresholds table 


Print Quality 120O 


PQ12:Pmod 


Print-mode 


PQ1*PreC 


Print mask _ 


PQt2:lccP 


toe profile 


PQ12:R120rSPtx 


Suoer pixel table 


PQ12: R120:lnkL 


In* limiting Thresholds 


PQ12: R12Q:EDUD6t 


Default error diffusion finearizalion table 


PQ12: R120:EDUMess 


Measured error diffusion finearizarion table 


PQ12: R120:EDTh:D& 


Default error diffusion thresholds table 


PQ12i R12ftEDTnJUfess 


Measured error diffusion thresholds table 



TABLE 4- 



The data field 460 of the media profile generally contains directiy, in a given 
tag table structure, all the Information that shaft be used, by firmware components 
5 270. to Improve the output quality of the printer 20 on a new media, such as: 

binary values enabling or disabling a particular feature of the printer, e.g. the 
vacuum, or the cutter, 
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text, e.g. to introduce localised messages displayed on the front panel of the 
printer, structures, e.g. for defining a print mode conventionally containing the 
number of passes, tho carriage speed, the media advance etc; 

tables, evg. a conventional error diffusion Onearization table or a conventional 
5 superpfcel table (e g. as described to US patent no. 5,485,180); 

masks, e.g. conventtonaJ print masks; or 

numbers, e.g. Ink Brnrfing thp^hckfe. 

However in case of color maps these have not been directly embedded into 
the media profile. The skilled In the art may appreciate that ft is easier to create 
10 fee media profile without the need of embed the associated color maps Into, 
because known cote profiling tools already produce ICC profiles and color profBes 
created In this way for each media can be easfly re-used by other applications of 
the printer, or of fhe attached computer (if any). 

in this case a conventional structure, similar to the one employed by to 
15 define a media profile, called cotor or ICC profile 500 is employed as shown In Fig. 
5. This means that the whole media definition wffl be compose by the media 
profile plus the associated ICC profiles. 

A conventional ICC profile contains an header 510. having structure and 
parameters slmflartotheinediahead^400.Tte 
20 portion 530 of the ICC profile, it is critical to ensure that the color profiles are 
associated with the right print modes. This is achieved through tie textual 
description 520 included in ICC profiles. In the media profile, the data associated 
to each ICC profle tag contain the same textual description of the associated ICC 
profile. Any two color proBtes 500 associated with the media profile must' then 
25 have different description strings. 

There w» be now described how a client 240 can define a media profile in 
accordance to a preferred embodiment. 

When creating a madia profile 210, it is relevant to separate the following 
tasks: 

3 0 define the media physical parameters; 

create the print mode parameters: this fs the irrfbrrnatfon the printer writing 
system module requires to define the placement of dote; 
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of printed colors for a given print mode; 

associate the print modes with me cotor profiles: a media profile comprises a 
variable number of color profiles and print modes, tt is necessary to associate 
5 each print mode wfth its appropriate color profite. 
PefinEttoo of the mecfia physical parameter? 

Most of these parameters -such as media, manufacturer, weight- are easily 
determined tor the media. Some of them may require some experimerrtafion such 
as the parameters which control the media loading procedure (e.g. vacuum 
10 power). 

So, this task b quite straightforward because for the most part it Involves 
fffling in some fields of the media proftte. 

gf^t^on of tfw print modes 

The print mode is a set of data which defines the placement of dots. 

is Although this specification does not intend to describe a convervSonaJ process for 
creating the print modes. fc fe worth noting that defining the print modes requires 
intensive experimentation to ensure that the print quality is good under aS 
supported conditions; the number of print modes for a media is variable. The 
media profile supports a tree-tike structure which makes it easier to define new 

20 print modes by varying other existing ones -for example, a user could create a 
faster mode with tower print cuafiry fust incrementing the carriage speed. This task 
can become quite time consuming, because & requires mufti pte trial and error 
loops and assistance from automated tools is limited. 
Creation^ cokr profiles 

25 The tast step requires to print a color target using the previously defined print 

mode, measure the colors on ft and create an ICC profile using one of the proffle- 
creation tools available in the market. This step, although relatively automatic 
may require furmet tweaking of the proves in order to produce best results. Not all 
the print modes vviB have optima} color profiles -in order to save time, if several 

3D print modes produce simter oolors they couid share the same proSe. The creator 
of the media profile must associate each print mode with the most appropriate ICC 
profile. 
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Asyx^a^g foe print rrpdes wtth, foe pgrri TO lor prgfites 

If the color proSes and print modes are produced by different processes, it 
wl be necessaiy a manual step which associates a cotor proffla to each print 
mode. The number of color profiles and print moc^tevanaWe. The creator of the 
5 media profile decides which print modes are required, and which ones wfll have 
an optimized color proffe. Other prrt modes may use the sarro profile. 

In older to use a new media on a printer, end-users must put the associated 
media profile and lis color profiles In the printer. The process wfll require the use of 
a software tool 270 running in a computer. The tool wffl pick afl the elements which 
10 make up the definition and organise (hem to the format recognised by the printer, 
eg. a software program as described bdow, with reference to Figure 6. 

AfiemaSvery, a media profile can be sent to the printer to be to be applied to 
e single document -or a set of pages within a document This is as if the media 
profile is embedded in the cocumentSa 
is These media proffles are temporary because theyc^rernalnh toe storage 

2S5 of the media parser 250 as tong as the print Job they are associated with 
exists and then are discarded. 

The skiled in the art may appreciate that these temporary rJefinitbns will be 
less complex than the fufl media profiles for two reasons; (I) the definition only 
20 needs to contain a single print mode; (3) the application which produces the print 
Job usually leaves fewer control parameters up to the printer itself -tor example, a 
software RIP may cany out halftoning, so that the parameters of the halftoning 
algorithm do not have to be specified in the media profile. The media profile may 
be incomplete, leaving certain fields to be default values 
25 To put a media profile within a print job, the following commands can be 

issued* PJL 

@PJL START JOB = "job name'<CR> 

®PJL ENTER LANOUAGE=HPOM<CR> 

<.. .media commands as defined in the following > 
30 <Eso%-12345X<CR> 

@PJL END JOS 
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These PJL Instructions ensure that the commands of the media language 
are handed over to the media parser 250, as if ft was the data for a print Job. 

Temporary media profiles nave the same scope as the PJL variables. This 
means that The media profile wffl apply to subsequent jobs untn a new media 
5 proSe fa found or until a PJL RESET condition -which occurs at the end of the 
Job. 

Preferably several definitions can stay within the print Job, more preferably 
up to one for each page. 

More preferably printed pages can be mixed with temporary media proflesln 
10 the same print pb. The temporary media profile wil be applied to the next printed 
pages, unfl another temporary media profile te sent or the Job ends. This use 
model can be used by Rip's which put their own media profiles within the print job 
stream. 

Typically, permanent media profBes can be mixed with printed pages. These 
15 definitions wa not be applied to the printed pages, but these wiff remain within the 
printer for future use. 

In accordance to one embodiment some restrictions must be considered 
when downtoadtog media profiles: 

- temporary media profBes must remain in the printer untfl the print job which 
20 uses them has disappeared from the printer. There can be an arb&rary number of 

temporary profBes in the printer, 

- a permanent media prafte can overwrite an existing one. The media 
database imposes poCcies and restrictions to this operation; 

- if a permanent media profile is being used by a print Job. ft cannot be 
25 replaced by a new one. The print fobs which use the old media profile must be 

removed from the print Job queue. If some of the Jobs still have to be printed, the 
process of downloading a media must wait: and 

- whUe a media 1s being downloaded, no new print jobs must be accepted. 
The media database interface ensures that these restrictions are met. 

3 c to the following cases, the media profile download will be Interrupted end any 

remaining data removed from the system; 

- failure on L'O 
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- user canceBing the operation. 

Generally in case of downloading, the sequence of commands b the 
fottowtng: 

- fest, either the 'pemi' or 'tamp' command -the second one is implicit- to 
select either o permanent of temporary media; 

- if (he media requfres a password, a "pewd* command; 

- next, a 'omsp' command, which indicates it starting to download a media 
profile. This command fe followed by the media profile data; 

- next as many 'kxp* commands as the number of ICC color profiles which 
are associated with the media proffie. Each command is followed by the ICC 
profile data; 

• finally, the 'endm* command, which indicates an the information for the 
media has been sent 

A new media profite can be sent after the first orce. The downloading finishes 
when an exit command is sent 

This is flie fist of 4~byte c»mrnand codes wWch be used to dcwriload the 
media pjofjte. These commands must be placed in the printer data stream in 
accordance to the above descriptton- 

pswd= password 

Size: any 

Data: a zerc^errnhated string which wiil be passed to the parser as 
password Any charactere behind the final zero am ignored. The password should 
match the one In the madia profile, if any. Some media prof3es may be restricted 
to dJente which know the password. 

Perm= download permanent media profile 

Size.0 

Data: no data. 

This command indicates the parser that the media being downloaded is to 
be kept permanently in the printer. By default the media downloaded wifl be 
temporal -this is to mate it easier for the simplest use models: RIP vendors which 
have to download a temporary media with each print job. 

temp* download temporary media profile 
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Size:0 
Data: no data 

This command Indicates that the media being downloaded only appQes to 
the current print job. 
5 omspa media profile 

Size: any (greater than 128) 

Data: the media profile binary data as described In the media profile 
specification 

fccp= ICC profile 
10 Size: any (greater than 123) 

Data: an ICC profile as specified above', 
sndrna end definition of media 
StexO 

Data: no data . 

is Indicates that ail the information tor the current media profle has been sent 

abrt 3 cancel media downloading 
Stee:0 
Data: no data 

Ignore afl the data sent for the current data deftiffon, 
20 dete= erase an media profile 

Sizec size of the media ID 
Data: a media ID 

The media profile is deleted end ell the ICC profiles associated are deleted 
as well 

25 Turning to Fig. 6. a preferred method to define media proffle w9 now be 

described. Preferably this method will be adopted by media vendor or any other 
client 240 having a need to define a madia profile, having a limited Knowledge on 
dot placement and color management technology. 

The method, which is preferably carried out by a software program 270 

30 external to the printer 20, starts at step 610 when the media family is select by the 
program user (creator in the following) from a list of choices, e.g. economy, 
coated, glossy and special, ordered from media which absorb more ink to media 
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whfch absorb less ink. This first selection has the goal of selling some media 
parameters wtih default values. Depending on the chosen media femly default 
values tor a number of parameters wfll be automatically added to the profie, or it 
modSes the future options given by the program to the creator. For instance the 
S media famSy vriS determine that only a sub range erf the ink density range will be 
made avaJabfe to the user for his setecabn, at step 660 

At step 620, via the program user Interface, *e creator defines: the media 
Identifier (vendor* media name) and the ink typa 

The program fils in the rest of the media profeheaden 
10 Profile size 

Profile CRC 

patser version 

media proffe signature 

Media definition creation data 
15 Printer modet 

Media Owner (creator): from the media Id vendor 

Access Rights 

Media device description 

At step 630, via the user interface, trie creator fills In an the data whfch are 
20 not dependent on the print qualfty (media level): 

String localisation. If a media profile doesn't have any localisation, the default 
value returned is the media Ifefrtiflcatoru 

Mechanical parameters, such us vacuum power on/off or curler 
enabled/disabled. 

25 At step 640 the creator selects which print quality wants to define first 

Preferably the maximum number of user-deftoabte print quality Is 3. namely 
fast, normal and best Preferably, the creator can define one print quality like 
another print quafity. (e.g. normal = fast) 

In the next steps user defines the print quality level parameters for the 
30 selected print quality, namely print modes, ink density, dry times, and color maps. 

At step 63) print modes are defined. Since the end-user of ine printer can 
select from the front panel the print quality (e.g. fast normal or best) and one of 
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the associated print resolutions (e.g. 300x300 dpi. 600x600 dpi. or 1200x1200 
dpi), more than one print mode can be defined for a given print quality by 
repealing steps 650. 660 and 670. Then, via the user Interface, creator selects the 
number o? passes among 2,4.6,8, or 10 for a first print mode (lets say to print at a 
5 resolution of 300x300), then he chooses between unidirectional or bWlrectional 
print mode. 

At step 660 Ink density, I.e. the thresholds for ink limiting, is set for said first 
print mode. Via the user Interface the creator selects among 16 different levels of 
Ink density. This 16 levels are divided in 3 groups and preferably user can select 
10 among the levels of one group of density only, in accordance with the media 
family chosen at step 610. 

Low Density. Level 1 to Level 4 for economy media 

Medium Oensfty: Level 5 to Level 12 for coated and glossy media 

High Density: Level 1 3 to Level 16 for special media 
15 An Ink density print test (bleed plot) 661 is preferably used to help the 

selection. More preferably It Is printed a test pattern containing only some of the 
level of the selected density. typteaUy only the one<8) that ttie user selects (e.g. 7, 
10. 1 1, 12), and starting from the lowest density. 

At step 670. a dry time for ptot printed with said print mode Is defined. Such 
20 dry flmevWfl be applied at the end of the plot 

Steps 650. 660. and 670 can now be repeated if more print modes are 
required for ftat print quality. Typically, a fast quality mode has a print mode to 
print at 300x300 dpi and/or another to print at 600x600 dpi; a norma! quality mode 
has print modes to print at 300x300 dpi and/or at 600x600 dpi; and a best quality 
2S mode has print modes to print at 600x600 dpi andtor at 1200x1200 dpi 

At step 660: one or more color maps are assigned to the printmodes defined 
above for a given print quality. From the user interface, creator can chose to select 
(step 681) the color map(s) from a set of color maps available in the program. The 
selection Is based on the visual inspection of a color test print 683 (here shown in 
30 varying degrees of gray) which appfies the different color maps that the tool 
provides to a given pattern. Otherwise creator can add (step 682) an ICC profile 
Independently generated in conventional ways. 
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Test 685 checks If a0 the 3 print qualities have been generated. If not, control 
passes to step 640. in the affirmative, at step 690 all (he data introduced or 
selected by the created are used by the program to generate a media profile 210, 
having the appropriate, syntactically correct, header 400, lag tables 430 end 
5 tagged element data 440 and the associated ICC profilers) 500. 

The generated media profte, can now be tested by the creator, passing ft as 
a temporary profile to the parser 250 of the printer 20. 

Ina preferred embodiment, these media-vendor generated media profiles for 
new media can be made available over the internet, e.g. stored in a readable 
10 medium such as a server hard disk, for subsequent downloading. End-users can 
decide which new media profile w3 download to the media database 200 of their 
printer 20. In addition a set of generated media profiles can be stored on a 
computer readable medium, such as a computer diskette or a CD-ROM or similar 
computer readable media susceptfcfe of being physically distributed to end-user 
15 for an on-demand Installation. The sWfled in the art may appreciate how this 
avoids (he need of issuing a modified firmware for such printers or the need of 
connecting the printer to an external RIP. capable of recognising the new media. 
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Ctaims 

1. A method to Improve image quality in a prttfng device, having a plurality 
of firmware componento and processing means, comprising the steps of 

5 storing in a memory means of the printing device at least a first medium 

definition corresponding to a first medium, ti a format which collects printing 
parameters and associated values about said first medium; 

using said associated values contained in said medium definition 
corresponding to said first media when printing onto said first media. 

10 

2. Aro*hodasdairnedfocla^ associated 
vaJues comprises the steps of, at request of a firmware component, when 
executed by the processing means, of said plurality of firmware components, 
oarstog said values and returning the parsed values to the requesting firmware 

is component. 

3. A method as claimed in ctaonrt 1 or 2* wherein said medium definition 
contains printing parameters regarding mechanics characteristics associated to 
satd first medium. 

20 

4. A method as claimed in any preceding claims, wherein said medkjm 
definition contains printing parameters regarding how ink is placed on said first 
medium. 

2S 5. A method as claimed in claim 4 wherein said printing parameters regard 

one or more of the items of the following lists: print mode, print mask, color map. 
frtk density, dry time, printing resolution. 

6. A method as claimed In any of the preceding claims, further comprising 
30 the step of displaying on display means of the printing device, a media identifier 
comprised in said media profile, urrivocafly Identifying said media profile in said 
printing device. 
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7. A method as claimed in any of the preceding cJafcns further comprising the 
step of storing in said memory means of the printing device a second medium 
definSbn conesponding to a second medium, in a formal which collects printing 

5 parameters and associated values about sold second medium; 

using said associated values contained in said second medium definition 
corresponding to said second media whan printing onto said second media. 

8. A record carrier containing a first media profile, for using in a printing 
10 device, said first media profile being adapted for a first printing medium and 

contatotog values associated to a plurality of parameters characterising how said 
printing device prints on said first medium. 

9. A carrier as daimed in daim 8, wherein the profile is downloadable from a 
15 neh«orkbyaiisefof*e printing devica into saki prtotfog device. 

10. A earner as claimed to claims 8 or 9 whereto said plurality of parameters 
is associated to values on how ink drops are placed onto said first medium. 

20 1 1 . A carrier as claimed in any of claims 8 to 10, fon^ containing values for 

a piiraflty of parameters unrelated to the physical characteristic of said medium. 

12. A carrier as claimed In daim 1 1, wherein said list of parameters comprise 
one or more of the following list of parameters: print mode, print mask, color map, 

25 ink limiting threshold, dry time, resolution, 

13. A carrier as claimed in cfaim 12. wherein the value for a color map 
parameter identifies an independent color profile containing a color map for such 
profile, 

30 



14. A carrier as darned in daim 13. wherein such color profile is an ICC 
profile. 
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15. A earner as claimed in any of claims 8 to 14. wherein the profile further 
contains a media Identifier to be displayed by the printing devtce. 

5 18. A printing device comprising a displaying means (32). processing 

means, a record carrier containing a first media profite (210) for printing on a first 
medium as claimed In any of claims 8 to 15, firmware components (230) for 
managing the printing process when executed by the processing means, passing 
means (250), responsive to said firmware components (230) when executed by 
10 said processing means, for passing data from said profile (210) to said firmware 
components (230) when printing on saW first media. 

17. A printing device as claimed In claim 16. wherein saW record carrier 
contains a second media profile for printing on a second printing medium. 

15 
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